This book presents a general theory as well as a constructive methodology to solve "observation problems," that is, reconstructing the full information about a dynamical process on the basis of partial observed data. A general methodology to control processes on the basis of the observations is also developed. Illustrative but also practical applications in the chemical and petroleum industries are shown.
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Deterministic observation theory and applications / Jean-Paul Gauthier, Ivan Kupka. , we felt that there was a need to write a book on the subject of observability. Now, after many vicissitudes, this is a done thing. During the conception of the book, the very novel point of view we had developed in our papers did not change. We discovered that it was really the right one, and was extremely efficient. In fact, based on it, we could build a totally new, complete, and general theory, and a new methodology for the problems related to observability, such as "output stabilization." At the same time, we applied our methodology to practical problems, and we realized that our methods were extremely efficient in practice.
At the very beginning, we intended to write a "survey" on the problems of observability, including nonlinear filtering. As the work progressed, we changed our minds. First, from the practical point of view, we faced a daunting task: a book of that type, had it ever seen the light of a day, would have been a monster. But, more important, our theory would have been drowned in a mass of disparate, disconnected facts.
Hence, this book presents only the general theory we have discovered, with a selection of real-life applications to convince the reader of the practical capability of the method. We strictly avoided the type of academic examples which are rife in many control theory publications.
Several principles guided us in the elaboration of this book:
r First, the book should be short. Including some developments in the stochastic context was a definite possibility, but this would have required the use of deep mathematical tools for meager returns. Enough mathematical theories already are used in the book. r Second, the book is an excellent opportunity to convince people with a mathematical bent that "observation theory" is not out of place in mathematics. For that reason, the style of this book is a mathematical one. Also, we want to show that applied problems in the real world ix
